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Received 28 October 2014; revised 13 November 2014; accepted 1 December 2014AbstractThe study reports a case of a 5-year-old Chinese girl diagnosed with Kabuki make-up Syndrome (KMS). The patient showed classic KMS
appearance: widely separated eyes, ectropion of lateral one-third lower eyelids, flat nasal tip, and prominent ears. Auditory features in this
individual included bilateral severe sensorineural hearing loss and lack of 40 Hz AERP responses identified at 1 year of age. The individual
received cochlear implant (CI) in the left ear when 5 years old, and rehabilitation after CI treatment were 3 in speech intelligibility and 5 in
auditory performance. Thus, our findings suggest that cochlear implant may be helpful to restore hearing for individuals with Kabuki syndrome.
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1. Introduction The dermatoglyphic abnormalities comprise prominent finger-The Kabuki make-up syndrome (KMS) was first identified
in 1981 by Niikawa and Kuroki in 10 Japanese patients
(Niikawa, 1981; Kuroki et al., 1981). It is characterized by
distinctive facial appearance, mild to moderated mental retar-
dation, postnatal growth failure, skeletal defects, and derma-
toglyphic abnormalities (Niikawa et al., 1982). Craniofacial
anomalies of KMS include long palpebral fissures with ever-
sion of the outer one-third part, arched eyebrows with sparse
outer half, prominent eyelashes, prominent and/or misshapen
ears, depressed nasal tip, abnormal dentition, broadly spaced
teeth, cleft lip/palate or high-arched palate, micrognathia, and
low posterior hairline. The most common skeletal abnormal-
ities consist of abnormal vertebrae and dislocation of hip joints.* Corresponding author.
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Ltd. All rights reserved.tips, excess of ulnar loop patterns on the fingertips, hypothenar
loop patterns, ulnar loops in the 4th or 5th inter-digital space,
single flexion creases of 4th or 5th finger, and excessive minor
flexion creases of the palms. Other associated abnormalities
such as congenital heart defects (juxtaductal coarctation of the
aorta and ventricular and atrial septal defects), cryptorchidism,
pigmented nevi, and kidney/urinary tract malformations have
been occasionally observed.
Up to now, most cases were identified in Japanese.
Currently, the prevalence of kabuki make-up syndrome at birth
is estimated around 1/32,000 (Niikawa et al., 1988). However,
we reported a case of kabuki make-up syndrome in a Chinese
patient, with hearing disorder as a prominent feature in addi-
tion to those common characteristics described above. The
case is reported below.1.1. Case reportGeneral information: The patient's birth weight was 3500 g.
Postnatal growth retardation was noticed during the first yeary Head and Neck Surgery. Production and hosting by Elsevier (Singapore) Pte
Fig. 1. X-ray showing congenital joint dislocation in the left hip (arrow head).
137Y. Lu, K. Cao / Journal of Otology 9 (2014) 136e140of life. The patient had the history of dislocation of the left hip
joint (Fig. 1), and she received atrial septal defect repair sur-
gery at 1 year of age.
The girl showed typical features of widely spaced teeth, a
dental defect usually seen in patients with KMS (Fig. 2).
Additionally, she was found to have a pad-like swelling of
finger tips of both right and left hands (Fig. 3). Persistent fetalFig. 2. Widely spaced teeth e
Fig. 3. Left: Pad-like swelling of finger tips of right handpads are a key feature for the diagnosis in the majority (82%)
of patients with KS.
Specific facial characteristics included long palpebral fis-
sures with ectropion of the lateral third part of the lower
eyelids, broad and depressed nasal tip, arched eyebrows sparse
in lateral half, prominent eyelashes (Fig. 4).
The girl's parents were normal, with no relatives carrying
similar symptoms in the extended family. The patient had four
of the five cardinal manifestations of KMS. The IQ (intelli-
gence quotient) was not tested. The most striking aspects of
KS are the unique facial features, which usually prompt the
clinician to consider this diagnosis. With presence of a range
of other congenital anomalies and health-related issues typi-
cally seen in KMS patients, the diagnosis of KMS was clear in
this case.
The main clinical features of the patient are summarized in
Table 1.
CT scan: Axial temporal bone CT scan in 2006 revealed
bilateral secretary otitis media (Fig. 5), with effusion in the
middle ear cavity but intact mellus and incus. Another CT scan
performed in Mar, 2007 revealed no evidence of secretary
otitis media in the left ear (Fig. 6). The CT scan also showed
normal cochlea and vestibule structure (Fig. 7).a dental feature of KMS.
. Right: Pad-like swelling of finger tips of left hand.
Fig. 4. Peculiar facial features, including arched eyebrows, prominent eye-
lashes sparse in lateral half.
Table 1
Summary of the main clinical features of the patient.
Organ Expressions
Eye Arched eyebrows sparse in the lateral half;
Long palpebral fissures.
Ear Prominent ears; Secretary OM; Severe SHL.
Nose Broad and depressed nasal tip.
Oral cavity High-arched palate; Widely spaced teeth;
Drooping lower lip.
Limbs and joints Finger pads; Shrot stature; Congenital dislocation
of left hip joint.
Heart Atrial septal defect
Fig. 6. No evidence of left ear secretary otitis media or erosion of ossicular
chains or mastoid cells with clear middle ear cavity in 2007.
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hospital in 2007. Hearing level was assessed by ABR (auditory
brainstem response) and 40 Hz AERP (auditory event response
potential) before surgery and results are shown in Table 2
below.
Treatment: Mastoidectomy was performed in the right ear
as a treatment for bilateral cholesteatoma. Cochlear implant
was completed in the left ear in August, 2007 at the age of 5 inFig. 5. Bilateral secretary otitis media in 2006 with no evidence erosion of
ossicular chains or mastoid cells despite the opacified middle ear.the left ear with a CI24R CA (Cochlear Ltd) after examination
of the ear showed clear and patent external acoustic meatus
with an intact tympanic membrane and clear and normal
landmarks. The Neural Response Telemetry (NRT) was
recorded after cochlea implant electrode was fully inserted in
the tympani scala (Fig. 8). The electrically evoked compound
action potential (ECAP) is a gross potential that reflects the
synchronous firing of a large number of electrically stimulated
auditory nerve fibers. It is a peripherally generated auditory
response and not affected by development, anesthesia, atten-
tion or sedation.
The outcomes of cochlear implant were evaluated through
direct conversation, telephone or email towards the patient or
the parents. The grading was based upon CAP (see appendix
1: Categories of Auditory Performance) and SIR (see appendix
2: Speech Intelligibility Rating), proposed by Nikolopoulos,
University of Nottingham (Nikolopoulos, 2005).
The CAP and SIR results were categories 5 and 3,
respectively.
2. Discussion
In 1981, Niikawa and Kuroki initially described KMS in
two independent studies (Niikawa, 1981; Kuroki et al., 1981).
The name “Kabuki make-up” was used due to a facial
resemblance to the make-up of Kabuki (traditional Japanese
theatre) actors or actresses. The arched eyebrows, thick eye-
lashes, eversion of the lateral lower eyelid, and long palpebral
fissures usually defined by the measurement from inner to
outer corners of the eye all contribute to this resemblance,
especially in children of Asian descent. After that time, more
cases of KMS syndrome were found in other parts of the
world, among the Brazilians (Santos, 2006), Afro-Americans
(Kaiser-Kupfer & et al., 1986), Arabs (Gillis, 1990), His-
panics, Indians (Philip & et al., 1992), and Hong Kong Chi-
nese (Atar et al., 2006). This condition outside Japanese is
certainly underdiagnosed. In Mainland China, no case was
Fig. 7. Axial T2 weighted MRI before cochlear implant surgery. The cochlea and semicircular canals on the both side are normal.
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some characteristics of Kabuki make-up syndrome. The inci-
dence of the Kabuki make-up syndrome in mainland China is
unknown, probably because awareness of this disease is low.
The hearing loss in the KMS has usually been attributed to
recurrent otitis media leading to sensorineural or mixed
hearing loss (Schrander-Stumpel, 2005). A wide spectrum of
inner ear anomalies can be detected in KMS. The mondini
dysplasia had been reported in patients with KMS (Igawa and
Nishizawa, 2000). Other types of dysplasia include short and
flat cochlea with only 1e1.5 turns instead of the usual 2.5 to
2.75 turns, large vestibule, wide, small, or missing semi-
circular canals, bulbous endolympathic duct and sac, and
immature inner ear structures (Carcione and Piro, 1991).
Because hearing loss will result in delay in speech and
language acquisition, it is highly recommended that children
with KMS have their hearing monitored regularly. Although
patients with KMS exhibit mild to moderate mental retarda-
tion, they are capable of developing sufficient work and life
skills to live relatively independently. Thus, hearing inter-
vention and speech therapy may greatly improve quality of life
in these patients.
We present in this report one individual with phenotypic
features of KMS and severe to profound congenital pre-lingual
sensorineural hearing loss. This case reminds us that KMS
should be kept in mind during evaluation of individuals with
severe or profound sensorineural hearing loss, despite that this
is not a classical presentation. In our case, imaging demon-
strated normally developed inner ear anatomy despite recur-
rent otitis media and severe sensorineural hearing loss. These
findings indicate that a wide spectrum of inner ear anomalies
can be detected in KMS. Radiological investigations for inner
ear abnormalities should therefore be performed in patients
suspected of KMS who also have sensorineural hearing loss.
Auditory performance and speech restoration outcomes may
change rehabilitation options for patients with KMS. AlthoughTable 2
Hearing level (nHL) assessed by 40 Hz AERP before surgery.
0.5 kHz 1 kHz 2 kHz
Right 95 >110 >110
Left >100 >110 >110cochlear implantation is not a good rehabilitation choice for
these patients because of other factors, it is evident in this case
that some KMS patients with functional spiral ganglion cells
(as shown by ECAPs) may to some extent benefit from
cochlear implant. Had the aplastic cochlea been diagnosed
earlier, the patient could potentially have used other commu-
nication methods.Fig. 8. Neural Response Telemetry (NRT) elicited by electrode 1 after elec-
trode insertion. ECAP wave-forms recorded on a Nucleus CI24 implant
No1.electrode. Stimulus is a 25 ms/phase biphasic pulse. Current levels (in
clinical units for Nucleus 24) are indicated for each trace. The short vertical
black bar indicate the negative and positive wave of NRT response.
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Categories of Auditory Performance (CAP) Category
Criteria.
7 Use of telephone with known listener.
6 Understanding of conversation without lip-reading.
5 Understanding of common phrases without lip-reading.
4 Discrimination of some speech sounds without lip-
reading.
3 Identification of environmental sounds.
2 Response to speech sounds (e.g. ‘‘go’’)
1 Awareness of environmental sounds.
0 No awareness of environmental sounds.Appendix 2Speech Intelligibility Rating criteria (SIR)
Category 5 Connected speech is intelligible to all listeners.
Child is understood easily in everyday contexts
Category 4 Connected speech is intelligible to a listener
who has a little experience of a deaf person's speech
Category 3 Connected speech is intelligible to a listener
who concentrates and lip-reads
Category 2 Connected speech is unintelligible. Intelligible
speech is developing in single words when context
and lip-reading cues are available
Category 1 Connected speech is unintelligible. Pre-recognisable
words in spoken language, primary mode of
communication may be manualReferences
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